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INTRODUCTION
In the wireless sensor network data monitoring, data control and wireless communication, the position information of the monitor object and node is very important [1] . Without position information, the work of the researchers is meaningless. So, how can accurately locate the position of the monitoring information for its geographical information is the foundation and core of the wireless sensor network.
Localization algorithms are usually divided into two categories: range-based and range-free [2] . Range-based method use absolute point-to-point distance or angle information to calculate the location. These type of algorithms can obtain a preferable accuracy, but they usually require additional hardware support in general, which are suitable for low-power, low-cast WSN. The second kind of method, range-free approach, try to find the distances from the unknown node (UNode) to the anchor nodes (ANode), and the location can be calculated by the triangulation method. Range-free method has the opposite performance of the range-based method. DV-Hop is a typical range-free algorithm [3] . This paper proposes a WSN localization algorithm FDVHop which uses the idea of weighted and validation to improve DV-Hop. The simulation indicates that the performance of FDV-Hop is better than DV-Hop.
II. DV-HOP LOCALIZATION ALGORITHM
DV-Hop (Distance Vector-Hop) algorithm is divided into three steps:
In the first step, all ANode broadcast a beacon message to other nodes, the format of the beacon message is
and then it flooded through the whole network. The initial value of hop count is zero. Each receiving node maintains an ANode information table and keeps the minimum hop count value from other nodes. Beacon message with higher hop count values to a particular anchor will be ignored. Then each receiving node increase the hop count with 1 before they transmit to the other neighbor nodes. After a period of time, all nodes in the network get the minimum hop count to other nodes [4] .
In the second step, the Anodes get minimum hop count value to other ANode according to the result in the first step. Every ANode broadcast its average hop size to the whole network. Each UNode receive all ANode's average hop size , and select the hop size of an ANode, which has the minimum hop count value to this UNode, as its average hop size [6] . In the end, we can calculate the distance of every UNode to ANode by
HopCount is the minimum hop count of the UNode j to ANode i .
In the third step, after three or more distances with Anodes received, the UNode calculates its coordinate through triangulation method or maximum likelihood method.
III. FDV-HOP LOCALIZATION ALGORITHM

A. Improved Point One
The second step of DV-Hop algorithm is improved in this part. ANode calculates the error of its average hop size and based on error and hop count all Anodes' average hop size are weighted by the UNode. Then the UNode use the weighted value and the average hop size of the Anodes to calculate its own average hop size.
The ANode in the network is supposed to be marked by i with the coordinate of 
B. Improved Point Two
The third step of DV-Hop algorithm is improved in this part. The triangulation method based on validation is used to calculate the coordinates of the UNode.
In the third step, Where R means the communication radius of the network and i h represents the hop count from ANode i to the UNode. In this algorithm, based on the original triangulation method, the coordinate of the UNode is calculated at first. Then, the obtained coordinate is validated by the last two validation formulas. If the hop count is less than 1, then the actual distance of two nodes is ought to be less than the communication radius. While if the hop count is more than 1, then the actual distance of two nodes is ought to be between the hop number and the value of hop number minus one then times the communication radius. According to the above algorithm, the ANode that dissatisfy the formula can be excluded. When using the algorithm, if the coordinate of node dissatisfies the validation results, we need to recalculate the coordinate, delete the furthest of the three ANodes and select the nearer one from the other ANodes. Then, the improved triangulation method is adopted to calculate the coordinate of the UNode using the selected ANode together with the other two. If the results cannot satisfy the validation results, what we need to do is to repeat the above steps until the coordinate of the UNode is calculated. Fig. 1 is the flow chart of FDV-Hop. Fig. 2 shows that when the number of the nodes is constant, the average location error of both algorithms decreases with an increase in the number of ANodes, and the performance of FDV-Hop is better than the DV-Hop. 
